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Table 2.1 Game record

Name Date Team Inning PR PA AB Game
Garcia 18JUN2011 Hanwha 1 2 1 0 8
Garcia 18JUN2011 Hanwha 3 0 2 1 8
Garcia 18JUN2011 Hanwha 6 1 3 2 8
Garcia 19JUN2011 Hanwha 2 0 1 1 9
Garcia 19JUN2011 Hanwha 4 2 2 1 9
Garcia 19JUN2011 Hanwha 5 0 3 2 9
Garcia 19JUN2011 Hanwha 8 0 4 3 9

Table 2.2 Variables description of the game record

Variable name Variable description
Name Player name
Date Match date
Team Name the team
Inning Inning

PR (Plate Result) The results of tht.e plate with the category
(0O=out, 1=hit, 2=except at bats)
PA (Plate Appearance) Plate Appearance
AB (At Bat) At Bat

Game Number of matches




Study for independence of hits in professional baseball games 1423

2. B}47 o] Blg

AA| %ol et Hlo B2 AP et o] Bhe- ATk Table 232 EAEE F B4
%, % 98 4, Baw PAEo] den, g (hit rate) S & 9} 4+ (hit freq.) S & B} 4 (PA
freq) 2 Lhe gholth. Table 24 o2 5 EH4 4, F ek 4, B2 A4S o] gk

Table 2.32 29 TEH7IA 9] 7% o] gtk B} o] ARl e} B4 49} ek 47} Aol Qe
S gtk oWoz Folast At om U A TEAE A9 A Eaje] Beg g, 2e
Aol o) Bhgo] 0241 713 k.

Table 2.3 Hit rate summary table by PA

PA order PA freq. hit freq. hit rate
1 11882 2577 0.217
2 9942 2398 0.241
3 8804 2032 0.231
4 7031 1593 0.227
5 2402 535 0.223
6 227 47 0.207
7 9 4 0.444

Table 2.4% 991974A19] Ao Y3t AFAOR 12019744 2+ A9-8 BF Tels| WE o3 B
& fopEoln 10, 11, 120199] BbSE o]yl A9l vlsh W Ark. 22l 93] woj o]/ x

o) 34T Al AL 374 Fol oA He A4E 9A HW 2718 FE5H] 02l 9] o]
TFE ool uls) B £7h AL Aom Btk Bteldel s Be- HHl, 83t 9oldolAe] eHE
o 74 WAL 3, 4, 5ol golAle] Ehe] hAZ e,

Table 2.4 Hit rate summary table by inning

Inning PA freq. hit freq. hit rate
1 4632 1080 0.233
2 4434 998 0.225
3 4566 1109 0.243
4 4533 1097 0.242
5 4574 1112 0.243
6 4525 1001 0.221
7 4560 1057 0.232
8 4425 924 0.209
9 3381 686 0.203
10 364 75 0.206
11 205 32 0.156
12 98 15 0.153
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BECEEEE P(A\B)/P( g 88 P(A)9 2 A% 88 P(A|B)7}
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3.1.1. 274X & P(H;|H:)3} ==

Table 3.1-2 i) B A <HEFS Hthe ZASIA JHWH EpAolA dELE A BE P(H;|Hi)¥
Bl ZEE A4 Zojth. AL FEAM MY 22 FES Uehle 22 48pA dEerE A
S u) 5EMMolA QFENE A 3E P(Hs|Hy)E 0.257o]cq ateez a_f% e el A2
P(Ha|Hy)°l™ 0.256 22 LEpgT.

ZE= P(H;|H:)/P(H;)Z 7Ze]dt}. Table 3.1014 = npe} o] gj=E %IEQ gEE 12
el e T Yol B Tl et R SR Aol AL AlABERL AUt P(Hs|Hs) 3
P(Hs)E 0.22308 22 ko Ueh} gz e} 1o, 3EHA A dELS e o) 5E}@10ﬂ/\1 AEHE
A g5 2 glo] 5ERAoA el A FEo] 2t 2E & 5 AUtk

Table 3.1 Conditional probability P(H;|H;) and lift by PA

. . Jjth PA hit freq. hit freq. num. of Lift
v freq. atith PA  at jth PA  H,nmE, L LHD PHD g e
1 2 9942 2277 2398 583 0.256 0.241 1.062
1 3 8804 2095 2032 487 0.232 0.231 1.004
1 4 7031 1771 1593 387 0.219 0.227 0.965
1 5 2402 735 535 154 0.210 0.223 0.942
2 3 8804 2243 2032 522 0.233 0.231 1.009
2 4 7031 1900 1593 423 0.223 0.227 0.982
2 5 2402 727 535 166 0.228 0.223 1.022
3 4 7031 1715 1593 373 0.217 0.227 0.956
3 5 2402 665 535 148 0.223 0.223 1.000
4 5 2402 639 535 164 0.257 0.223 1.152

3.1.2. 7% &§ P(H,|H)H Bl=E

Table 3.2 i EFAo|A] SHEFE B Hrl= ZAFA jAA] EFHo)A HElE 2 353} gZE
E Aakst Zojty. 2AR FEA M 2 FES YeEE 22 1e0A dERE & S o, 28
Ao A AELE A BEQ P(Ho|Hf)7F 02372 71 =2 58 Vet

g|ZEL: P(H;|Hf)/ P(H;)E B]ZE Zlo] 19 o} ZAeE & 7 AL A & 4 k. &
3| P(Hs|HS)/ P(Hi)«= 1.00022 3epAoA FeEFE & A& wf SR OA] elE 2 a7 27 9
o] SEFA A <tEr A EEo] BTk AL & AUtk

Table 3.2 Conditional probability P(H;|H{) and lift by PA

. X jth PA no hit freq. hit freq. num. of e Lift
v freq. atith PA  atjth PA  mynge DD PHD g g ey
1 2 9942 7665 2398 1815 0.237 0.241 0.983
1 3 8804 6709 2032 1545 0.230 0.231 0.996
1 4 7031 5260 1593 1206 0.229 0.227 1.001
1 5 2402 1667 535 381 0.229 0.223 1.027
2 3 8804 6561 2032 1510 0.230 0.231 0.996
2 4 7031 5131 1593 1170 0.228 0.227 1.004
2 5 2402 1675 535 369 0.220 0.223 0.987
3 4 7031 5316 1593 1220 0.230 0.227 1.013
3 5 2402 1737 535 387 0.223 0.223 1.000
4 5 2402 1763 535 371 0.210 0.223 0.942
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3.1.3. 27 & P(H;|BS)¢} Bl=E
Table 3.32 ¥R o] BE ©gldoA <7} gtk XA oA jHA ERA SHEE 2 SE
P(H,;|Bj)® 2|ZEE 74]«‘}3 Zloltk. 54 B4 o]A7HA] dERE AR ¥ AATE AL A o]olA]
£A) EE iR JEE A BBe] AXNEAE Y HAY B&3 wlmste] F¢ & 4 9k Table
3.3 vehd %k—“‘— HE 54 84 old BE BN AdEHE AR ZF ke 2stelA dEE 2 &

&o) 22051 98 9] B4 B85} 27 Aol 1A TR A E S Sich ATE Y ER B
= 1 2ule] kS AR AL ol & 4 9lr)
Table 3.3 Conditional probability P(H;|B5) and lift by PA
. jth PA no hit freq. num. of L me ] Lift
J freq.  until (j-1)th PA  H; N BS P(H;|B7)  P(Hj) P(H;|BS)/P(H;)
2 9942 7665 1815 0.237 0.241 0.982
3 8804 5020 1154 0.230 0.231 0.996
4 7031 2919 688 0.236 0.227 1.040
5 2402 599 130 0.217 0.223 0.974
3.2. YA A%

o Wae] 7 220 Wet ThE wWae BEs 5T W T War SAG0R 57 (statistically
independent)o]g} St} Wtz oz F HErl A2 AFRS 9y Q=X FHE 72 2 u) AsE
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o7 239 wAES} SRR EARE o8 x*-AA (chi-square test) S HAIFAL FoFFE
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Table 3.4 Chi-square test between previous PA and subsequent PA

previous subsequent PA freq. X2 p-value
1 2 9942 3.554 0.059
1 3 8804 0.042 0.837
1 4 7031 0.875 0.350
1 5 2402 1.067 0.302
2 3 8804 0.063 0.803
2 4 7031 0.230 0.631
2 5 2402 0.189 0.664
3 4 7031 1.066 0.302
3 5 2402 0.000 0.990
4 5 2402 5.786 0.016
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7] WlRo] 57 E}4 o] AR e Fete} olnsh S ERAe) cleh o Balo] AL ofF by
2 4 9}

Table 3.5 Chi-square test between cumulative PA and subsequent PA

previous subsequent PA freq. X2 p-value

1 2 9942 3.554 0.060

1 ~2 3 8804 0.056 0.813

1~3 4 7031 2.374 0.123

1~4 5 2402 0.150 0.699
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Abstract

In this paper, we would like to test whether the hit at a particular bat has a
dependency with the hitting results at the previous bats in professional baseball games.
For this purpose, we used the 2011 Korean Baseball League data. We find out that the
hitting percentage at a particular bat has no dependency with the hit at the previous
bat, after reviewing the conditional probability of hit at each bat and the lift. From
the independence test of hits at consecutive bats, and hit at a particular bat with no
hits at previous bats, we can conclude that hits at particular bats are not dependent
on the hits at previous bats in most cases. Hence, we can safely conclude that a hit at

a particular bat is statistically independent from the hits at the previous bats.

Keywords: Conditional probability, independence, hit rate, lift.
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